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INTRODUCTION
Odontogenic cysts and tumors arise from cell rests of dental lamina or root sheath/structures associated with tooth apparatus. [1] Odontogenic lesions arising from odontogenic tissue comprises diverse set of lesions. This diversity reflects the complex development of the tooth apparatus, as these set of lesions arise from any of the changes occurring during the normal odontogenesis. [2] It is important to understand the biological behavior of the Odontogenic lesions to achieve a better treatment strategies and prognosis. It is well-known that the cell cycle is controlled by many regulators and genes such as oncogenes, proto-oncogenes, cyclin dependent kinases, cyclin dependent kinase inhibitors and tumor suppressor genes. [3] Presently these regulators of cell cycle have gained the attention of researchers to know the exact role in the Odontogenic lesions.
Fragile histidine triad (FHIT) is a tumor suppressor gene. This was first determined and duplicated by Ohta et al. using were retrieved from the departmental archives of Oral Pathology CIDS-Virajpet [ Figure 1 ]. The cases not satisfying the histopathological criteria outlined by the World Health Organization were excluded along with the cases showing intense inflammation, OKC associated with Nevoid Basal cell syndrome. The study was approved by an Institutional ethical committee of institute CIDS (Ref No: CIDS/ADM/4318/2012).
FHIT immunohistochemical staining
The selected cases were subjected to immunohistochemical staining with FHIT antibody using standard protocol of immunohistochemistry.
The expression of FHIT was determined immunohistochemically by using monoclonal antibody. (ABCAM life sciences.) With Biogenex polymer HRP detection system.The sections were mounted on charged slides (commercially available Biogenex Life Sciences Pvt.Ltd) were incubated at 58°C overnight. The sections were subjected for the standard immunohistochemical staining procedure according to the data sheet provided with kit. Antigen retrieval was performed by use of the microwave method under citrate buffer (pH-6.0) for 20 minutes. The slides which were treated with antigen retrieval solution were allowed to cool to room temperature. The slides were rinsed in distilled water for 5 min and transferred into TBS buffer (pH-7.5) for 10 minutes.
Post power block the sections were treated with primary antibody FHIT for one and half hour. This was followed by 2 changes of TBS buffer wash for 5 minutes each to remove unbound antibodies. Super enhancer was used for duration of 30 minutes to enhance the reaction between primary and secondary antibodies.TBS buffer was ensured for removal of any unbound antibodies. The sections were stained by the modified labeled avidin -biotin technique with Biogenex polymer HRP for 30 minutes to elongate chain and label the enzyme. This was followed with a TBS buffer wash. Chromogen and DAB buffer were added to stain the tissue antigen for around 8-10 minutes Excision acquisition method in 1996. [4] This gene belongs to the histidine triad gene family. FHIT is first tumor suppressor gene connected to the human fragile chromosomal site FRA 3B at 3p14.2 in human genome, FHIT is thought to play an important role in the cell cycle regulation and apoptosis. [4, 5] This gene is considered as tumor suppressor gene, which controls the process of carcinogenesis. But the mechanisms causing the reduced expression of FHIT and the manner in which FHIT promotes tumorogenesis remains obscure. The hypothesized reason for loss of FHIT protein expression is thought to be either of these scenario -point mutation or promoter methylation resulting in inactivation of FHIT. [4] Loss of expression or complete absence of FHIT expression immunohistochemically has been found in about 50-90% cases of esophageal cancers suggesting it as tumor suppressor gene. There are various studies in breast, cervical cancers and Barrett's esophagus suggesting that the loss of FHIT may be correlated to the poor prognosis and enhancement of the carcinogenesis. [5] [6] [7] Recently FHIT and its products have been studied by many researchers in regards to its role in tumor formation and progression. According to the literature its role in various human cancers (bronchial, esophageal, colorectal, breast, and cervical cancers) [4] [5] [6] [7] [8] have been studied, but in Odontogenic lesions is sparse and only one study has been documented. [4] Hence, our aim was to determine whether the loss of expression of FHIT occurs specifically to the aggressiveness of the Odontogenic lesions mainly in dentigerous cyst, Odontogenic keratocyst, ameloblastoma.
SUBJECTS AND METHODS
Study sample consisted of 40 diagnosed cases of Odontogenic lesions which were sub grouped into ameloblastoma, Odontogenic keratocyst, and dentigerous cyst 10 each with 10 cases of dental follicle. The above mentioned samples were confirmed histopathologically under routine stains and Formalin Fixed Paraffin Embedded (FFPE) tissue blocks The epithelial cells expressing brown color in the cytoplasm were considered as immunohistochemically positive for FHIT ( Figure 1 ]. Interpretation of the slides were done by two pathologists by selecting 10 random high power fields. The interpretation of the immunostaining was classified as either positive (>10% cells stained brown) or negative (<10% of cells stained brown) as mentioned in previous studies done by Lee JI, et al. 2001 . [8] The percentage of cells expressing the FHIT immunostain were calculated by using the below mentioned formula. Also the intensity of the staining was considered as low, moderate and strong. The results were subjected for statistical test using SPSS Statistics software 21.0.
Percentage of cells = Cells expressing FHIT immunostain Total number of cells at HPF 100

RESULTS
According to our scoring criteria the negative expression or complete absence of FHIT expression was observed in ameloblastoma cases 44.4% (4 out of 9) mainly in the peripheral cells of follicles than the central part, the staining intensity was almost low to moderate in these cases. Following this Odontogenic keratocyst (OKC) 14% of cases showed negative expression (1 out of 6) and the staining intensity was moderate throughout the epithelial lining, all the cases of dentigerous cyst showed positive expression 100% (5 out of 5) with moderate to strong staining intensity and among 4 cases of dental follicle one case showed negative expression and three showed strong positive expression. There was no statistical differences between the groups by Chi-square test with P value =0.261. The distribution of expression levels of FHIT has been shown in Graph 1 and Table 1 .
DISCUSSION
The development and progression of odontogenic lesions are affected by alterations in genes and molecules responsible for odontogenesis. In particularly, the features of odontogenic lesions usually depends upon mechanisms involved in the development of tooth apparatus at the molecular level. [9] So, the studies have focused on its intrinsic growth potential and related behavior to understand the exact role of various types of genes in the development of odontogenic lesions. [10] [11] [12] [13] It is well documented in the literature that FHIT is an important tumor suppressor gene, which was isolated and identified by collaborating researchers in the USA and Japan in 1996 and it showed to extent the most common human fragile chromosomal site FRA 3B at 3p14.2. [4, 14, 15] The role of FHIT has also been studied in head and neck cancer, along with this, reduced or absent expression of FHIT has been reported in primary cancers, in cancer cell lines, and in precancerous lesions. Along with deletion mechanism of FHIT, there are other modes like DNA methylation and histone modification which can be together termed as epigenetic changes support the concept of FHIT as a tumor suppressor. [14] Absence or reduced expression of FHIT can indicate the aggressiveness of the lesion or transformation into higher grade of the neoplasia and pre-neoplasia. [14, 15] Recent studies on immunohistochemical assessment of FHIT expression in head and neck squamous cell carcinoma have shown substantial reduction in the expression suggesting the poorer prognosis in cases of poorly differentiated cases. [8, 13] On literature search the role of FHIT gene has not be explored in odontogenic lesions in Indian scenario. Hence, we attempted to study its role in odontogenic lesions.
The present results are in accordance with study done by Malcic A et al., in 2008, where they found that the negative reaction was more in odontogenic keratocyst than the radicular and dentigerous cyst (74%, 49% and 31%) respectively. [4] In our study ameloblastoma showed higher negative expression suggesting its local aggressive behavior. Thus, it can be differentiated from cystic lesion and dental follicle.
Graph 1: Distribution of FHIT expression between the groups
On the other hand among 5 cases of dental follicle one case has shown negative expression, suggesting it might undergo either cystic or neoplastic changes. Therefore it is important to clinically evaluate further to observe the changes occurring in same case. Inference of our study proposes that there is strong differences in FHIT negative expression between the ameloblastoma, OKC, dentigerous cyst and dental follicle. Whereas DC has positive expression than that of OKC and ameloblastoma supporting its cystic behavior. It was stated in the study of Tanimoto et al. that unusual expression of FHIT could be seen in pre-neoplastic/non-neoplastic epithelium. [16] Few of the leukoplakic cases in his study showed negative expression and one of the leukoplakic case has undergone malignant transformation within three years of duration. [16] Thus, it suggests that the aberrant expression of FHIT in the pre-neoplastic and normal epithelium could undergo malignant transformation in future. Hence, it is important to follow up the patients diagnosed for odontogenic lesions to know the transformation and reoccurrence.
Due to the lack of clinical data of the cases considered in our study and we couldn't stain the entire samples (1-ameloblastoma, 3-OKC,5-DC and 6-DF) mentioned in the study as the FHIT antibody material was lost during the process of standardization, because of which we couldn't draw a proper conclusion.
CONCLUSION
To conclude the varied expression of FHIT in our study cases may add knowledge to the existing literature on FHIT as a tumor suppressor gene and its role in odontogenic lesions Therefore, it is important to understand the biological behavior of odontogenic lesions and lining epithelia at the earliest to achieve better treatment plan, prognosis and low recurrence rate. Future studies with more sample, clinical data and advanced techniques are necessary to understand the exact mechanism of FHIT.
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